Abstract: In this study, an EOQ (Economic OrderQuantity
time varying demands have been considered so far: (a) continuous-time and (b) discrete-time. Most of the continuous-time inventory models have been developed considering either linearly increasing/decreasing demand or exponentially increasing/decreasing demand patterns. The consideration of exponentially decreasing demand for an inventory model was first proposed by Hollier and Mak [19] , who obtained optimal replenishment policies under both constant and variable replenishment intervals. Hariga and Benkherouf [20] generalized Hollier and Mak's model [19] by taking into account both exponentially growing and declining markets. Wee [21, 22] developed a deterministic lot size model for deteriorating items where demand declines exponentially over a fixed time horizon. Wee [22] presented a deteriorating inventory model where demand decreases exponentially with time and cost of items. In the real life situation, we see that suppliers offer their customer a certain credit period with interest during the permissible delay period. Inventory models with permissible delay in payments were 1 st studied by Goyal [23] . Shinn et al. [24] extended Goyal's [23] models and considered quantity discount for freight cost. Chu et al. [25] and Chung, Chang and Yang [26] also extended Goyal's [23] models for the case of deteriorating item. Many researchers like Davis & Gaither [27] , Mondal and Phaujder [28] , Aggarwal & Jagging [29] , Chang, Hung, and Dye, C.Y. [30] , Chung and Liao [31] developed inventory model considering delay in payment. Sana and Chaudhury [32] developed a more general EOQ model with delay in payments, price-discount effect and different types of demand rate. Recently, Khanra, Ghosh and Chaudhuri developed an EOQ model for a deteriorating item with time dependent quadratic demand under permissible delay in payment. In this paper, an effort has been made to analyze an EOQ model for deteriorating item considering timedependent exponentially declining demand rate and permissible delay in payment. The proposed model is based on inventory items (for example, electronic goods, fashionable clothes, etc.) as they experience fluctuations in the demand rate. Among the various time-varying demands in EOQ models, the more realistic demand approach is to consider an exponentially declining demand rate. Mathematical models have been derived under two different circumstances: Case I: The credit period is less than or equal to the cycle time for settling the account and Case II: The credit period is greater than the cycle time for settling the account. The models are illustrated with numerical examples. Also the sensitivity analysis of the model is examined for changes in the parameters.
II. Assumptions And Notations
The following assumptions are made in developing the model. (i) The demand rate for the item is represented by an exponential and continuous function of time.
(ii) Replenishment rate is infinite, i. e. , replenishment rate is instantaneous. 
III. Formulation And Solution Of The Model
The instantaneous inventory level at any time during the cycle time is governed by the following differential equation 
If = 0, then Eq. (2) represents the instantaneous inventory level at any time for the constant demand rate. The initial order quantity is
The total demand during the cycle period 0, is 
Interest earned in the cycle period 0, is
Total variable cost per cycle = replenishment cost + inventory holding cost + deterioration cost + inventory payable during the permissible delay period -interest earned during the cycle. So, the total variable cost per unit time is 
To get the optimal cycle length = 1 , we have to solve Eq. (9) provided it satisfies the following condition
The EOQ in this case is as follows:
Case -2: let < 1 . In this case the customer earns interest on the sales revenue up to the permissible delay period and no interest is payable during the period for the item kept in stock. Interest earned for the time period 0, is
Interest earned for the permissible period , 1 is
Hence the total interest earned during the cycle = Interest earned for the time period 0, + Interest earned for the permissible period , 1 , i. e.,
In this case, the total variable cost per cycle = replenishment cost + inventory holding cost + deterioration costinterest earned during the cycle. Hence the total variable cost per cycle per unit time is 
As before, we have to minimize 2 for a given value of 1 . The necessary and the sufficient conditions to minimize 2 for a given value 1 are respectively 
The minimum annual cost is 2 2 * is obtained from Eq. (14) (14) and is given by 
IV. Solution Of Economic Order Policy: Algorithm
The following steps to be followed to be find the optimum cost and economic order quantity unless = 1 .
Step 
V. Numerical Examples
The numerical examples given below cover all the three cases that arise in the model. 
VI. Sensitivity Analysis
We now study the effect of changes in the values of he system parameters , , , , , ℎ, , and 1 on the optimal cost and number of reorder. The sensitivity analysis is performed by changing each of the parameters by 50%, 10%, −10% and −50% taking one parameter at a time and keeping the remaining parameters unchanged. The analysis is based on the Example -1 and the results are shown in the 
VII. Conclusion
The present economic order quantity (EOQ) inventory model for deteriorating items assumes an exponentially declining time-varying demand rate. The proposed model is based on inventory items (for example, electronic goods, fashionable clothes, etc.) as they experience fluctuations in the demand rate. Therefore, the advantage of the exponentially declining demand has motivated the authors to adopt it in the present model. In the real market, we see that suppliers offer their customers a certain credit period without interest during the permissible delay time period. As an outcome, it motivates customer to order more quantities because paying later indirectly reduces the purchase cost. The proposed model can be extended in several ways. For instance, it could be of interest to relax the restriction of constant deterioration rate. Also, we may extend the deterministic demand function with variable deterioration rate. Finally, we could generalize the model to the economic production lot size model.
